Carbonic anhydrase inhibitors: inhibition of human and bovine isoenzymes by benzenesulphonamides, cyclitols and phenolic compounds.
Carbonic anhydrase inhibitors (CAIs) are a class of pharmaceuticals used as anti-glaucoma agents, diuretics and anti-epileptics. We report here the inhibitory capacities of benzenesulphonamides, cyclitols and phenolic compounds 1-11 against three human CA isozymes (hCA I, hCA II and hCA VI) and bovine skeletal muscle carbonic anhydrase III (bCA III). The four isozymes showed quite diverse inhibition profiles with K(i) values ranging from low micromolar to millimolar concentrations against all isoenzymes. Compound 5 and 6 had more powerful inhibitory action against hCA I and very similar action against hCA II and hCA VI as compared with acetazolamide (AZA) and sulphapyridine (SPD), specific CAIs. Probably the inhibition mechanism of the tested compounds is distinct of the sulphonamides with RSO(2)NH(2) groups and similar to that of the coumarins/lacosamide, i.e. binding to a distinct part of the active site than that where sulphonamides bind. These data may lead to drug design campaigns of effective CAIs possessing a diverse inhibition mechanism compared to other sulphonamide/sulphamate inhibitors.